INTRODUCTION
Shallot (Allium ascalonicum L.) is one of the vegetable commodities that have significance for the community, both seen from the economic value and the nutritional content. Although it is realized that shallot is not a necessity, but its needs can hardly be avoided by household consumers (Nur and Thohari, 2005) .
Shallot is a plant that has extensive adaptation. Some varieties originating from the highlands and the middle are able to adapt well in the lowlands (Kusmana et al., 2009) . Shallot is also able to grow in Alluvial soil (Firmansyah et al., 2015; Sumarni et al., 2012) , coastal sand soil (Swasono, 2012) , on peat land (Satsijati and Koswara, 1993; Firmansyah et al., 2014) .
Indonesia with 34 provinces, 325 districts, 5,054 districts have potential areas of shallot production. These areas include: Aceh, North Sumatra, West Sumatra, Jambi, Lampung, West Java, Central Java, DI Yogyakarta, East Java, West Nusa Tenggara, Bali, Central Sulawesi, South Sulawesi, North Sulawesi and Papua (Direktorat Jenderal Pengolahan dan Pemasaran Hasil Pertanian, 2006) .
The areas of Cirebon, Brebes, Tegal, Kuningan, Wates (Yogyakarta), East Lombok and Samosir are the production centers of shallots in Indonesia (Sunarjono and Soedomo, 1989 in (Sumarni, 2005) . In 2003, the total cultivation of shallots of Indonesian farmers was 88,029 hectares with an average yield of 8.7 t/ha. In North Sumatera, shallot production in 2012 increased by 1,707 tons (13.71%) compared to 2011. The increase in production was due to the increase of harvested area (BPS North Sumatra, 2013) . However, the productivity of shallot yield is considered low, because the potential yield can be reached about 20 t/ha. For the success of shallot cultivation in addition to using superior varieties, needs to be meeting the requirements of the growth of the principal and good cultivation techniques.
The shallot production center in North Sumatera is Simalungun Regency which ranks first, followed by Toba Samosir, Karo, Dairi, Samosir and North Tapanuli. Data obtained from the Agriculture Office of North Sumatra mention that the area of shallot cultivation in North Sumatra in 2010 reached 1,379 hectares and in 2011 increased to 1,408 hectares. Meanwhile, the realization of the harvest in 2010 was 1,360 hectares and in 2011 1,296 hectares. Yields in 2010 amounted to 9,413 tons and in 2011 increased to 12,175 tons (Sekretariat Kabinet Republik Indonesia, 2012) .
The shallot plants prefer to grow in dry climates. The shallot plants are sensitive to rainfall and high rainfall intensity, as well as foggy weather. This plant requires maximum sunlight exposure (at least 70% irradiation), air temperature 25-32 °C, and 50-70% relative humidity (Subhan, 1990; Nazarudin, 1999 in Sumarni, 2005 .
Shallot plants can form bulbs in areas with an average air temperature of 22 °C, but the bulb yields are not as good as in areas with warmer temperatures. Shallot plants will form larger bulbs when planted in areas with irradiation more than 12 hours. Under air temperature 22 °C shallot plants will not be bulbous. Therefore, shallot plants prefer to grow in the lowlands with a sunny climate (Rismunandar, 1986 in Sumarni, 2005 .
In Indonesia, shallot can be planted in the lowlands to a height of 1000 m above sea level. The optimal place height for shallot growth and development is 0-450 m above sea level (Sutarya & Grubben, 1995 in Sumarni, 2005 . Shallot plants can still grow and bulb in the highlands, but the age of planting becomes longer 0.5-1 months and bulb yield is lower. For that done some efforts in the planting in the highland so that it can produce the production and quality of shallot bulbs are good.
Research by Limbongan and Maskar (2003) has produced a technology package including planting, fertilizing, irrigation, pest control, yield processing, and marketing systems. The application of cultivation technology turned out to be able to increase the yield of dried onions up to 4.91 t / ha, it could even reach 10 t/ha by using good seeds and the right spacing.
Shallot cultivation is still constrained by the availability of seeds (Kusmana et al., 2009) . To get the needs of seeds, farmers often use imported shallot seeds from imports (Basuki, 2005) . This was caused not only by the limited availability of local seeds, but also because local varieties had a relatively small bulbr size compared to Ilokos imported varieties and bulb yields were lower than imported Tanduyung varieties (Kusmana et al., 2007) .
This research aims to determine the growth and yield of some varieties of shallot adaptive in the wet highland.
MATERIALS AND METHODS
The research was conducted at Berastagi experimental farm, Dolat Rayat District, Karo District, with andisol soil type, altitude of 1,340 m asl, temperature of 220-280C, humidity 80-90% and rainfall 2,500 mm/year, and starting in September until December 2015.
The research used non factorial Randomized Block Design (RBD) with 5 replications. The treatments consisted of five varieties i.e. Bima, Maja, Trisula, Agrihorti 1, and Agrihorti 2.
Shallot seeds in the form of bulb from Java. The procedure was made bed with size 1 x 5 m, distance between treatment 70 cm and distance between replication 1 m. The basic fertilizer used is organic fertilizer 2 kg/m 2 plus TSP 15 g/m 2 . Planting using black plastic mulch with plant spacing 20 x 20 cm. Subsequent fertilization is given 1 x 2 weeks by watering using NPK 16-16-16 (20 g/l water). Maintenance includes weeding, watering and controlling pests and diseases. To prevent plant pest attack, spraying insecticide with active ingredient of Sipermetrin 50 g/l, Pyridaben 135 g/l and Spinetoram 120 g/l, with concentration 0,5-1,0 cc/l of water, to control the plant diseases is fungicide spraying chlorotalomile 2 g/l water and azoksistrobin 200 g/l + diphenocanazole 125 g/l 0.5 -1 ml/ l water. Spraying is done 1 time for 4 days or depending on the level of pests and diseases in the field. Harvesting done 3 months after planting.
The observed variables were as follows: plant height and clumps diameter at 1 and 2 months, number of tillers, number of bulbs, bulb diameter, bulb weight per plant and production per plot. The data from observed variables were tested by Analysis of Variance (ANOVA test) and continued with mean difference test according to BNJ at 5% level.
RESULTS AND DISCUSSIONS

Plant Height
The result of statistical analyses on plant height at 1 and 2 months after planting (MAP) showed that the treatment of varieties had significant effect (Table 1) .
The varieties of Agrihorti 1 differed significantly from other varieties (40.83 cm) at 1 MAP. So as at 2 MAP, Agrihorti 1 varieties showed the highest growth (50.93 cm), but it not significantly different with Bima varieties (49.19 cm). This suggests that Agrihorti 1 and Bima varieties have more adaptive growth in the wet highland of Berastagi. The varieties of Bima significantly resulted in a higher percentage increase in growth compared to other varieties, which is 80.53%. This could be seen from the growth chart of plant height from age 1 MAP to age 2 MAP (Fig 1) . 
Diameter of Plant Clumps at 1 and 2 Month after Plant
Based on result of analysis of variance indicate that diameter of clump of plant at 1 and 2 month after plant (MAP) have significant effect to shallot varieties treatment (Table 2) . An increase in the diameter of each variety at 1 and 2 months after planting can be seen in Figure. 2, where the growth of the clumps of Bima varieties is very significant increase from 1 until 2 MAP. 
Weight per Plant and Production per Plot
The result of statistical analysis showed that shallot varieties had significant effect on the tillers number, bulb number, and bulb diameter, bulb weight per plant and production per plot (Table 3) . The number of tillers of each shallot varieties was found to be a significant difference. The varieties of Agrihorti 2 (7,73 tillers) and Bima (7,57 tillers) were significantly higher than the other varieties, but it was not significantly different from Agrihorti 1 varieties (6.63 tiller). The lowest number of tillers was found in the Maja varieties, which is 3.60 tillers.
The varieties of Bima also produced the highest number of bulbs among other varieties, which is 13.58 bulbs. While the lowest one is Maja varieties, which is 4.28. This showed that the varieties of Bima had suitable ecosystem to forming the bulb. The number of shallot bulbs or the number of tillers that differ between varieties shows the influence of genetic factors (Firmansyah, 2018) . Budianto et al. (2009) , said that the character of shallot bulbs is influenced by genetic factors and few by environmental factors.
Agrihorti 1 varieties significantly yielded bulb diameter larger than other varieties, which is 2.99 cm, but it was not significantly different with Maja varieties (2.70 cm). The lowest bulb diameter was found on Trisula varieties, which is 1.78 cm. This indicates that the Agrihorti 1 and Maja varieties had larger bulb size and Trisula varieties the smallest bulb size.
The highest bulb weight per plant and production per plot of shallot were found in Agrihorti 1 and Bima varieties, which is 105,07 g and 103,97 g per plant, as well as 12,76 kg and 12,61 kg per plot, respectively. Differences in production in each variety other than influenced by external factors are also influenced by genetic factors (Putrasamedja et al., 2006) . The size of each bulb will affect the production capability of each clone / varieties (Sumarni & Sutiarso, 1998) . In Figure 4 it can be seen that the relationship between the number of tillers, the number of bulb and the production per plot on the 5 varieties of shallot tested in general is directly proportional. Where for each variety that produces a higher number of tillers will result in a higher number of and production as well. Similarly, if the number of tillers is lower, it will produce the number of bulbs and lower production as well. This is supported by (Putrasamedja 2010) , that the more number of tillers tend to be higher the weight per clumps. This was also supported by Firmansyah (2018) who said the productivity of shallots was influenced by the parameters of the number of bulbs as reflected by the number of tillers and the weight of tuber produced. 
